Ground-based studies on space radiation indicate that exposure to charged particle radiation at relatively low doses may impair neuronal functions. Decrements in excitatory synaptic transmission and plasticity in the hippocampus have been previously reported in mouse brains irradiated with iron nuclei, but relatively little is known about the effects of protons on the synaptic activity in the hippocampus. Behavioral and neurophysiological decrements in irradiated subjects are also commonly observed in Alzheimer's disease (AD), and we hypothesized that irradiation with protons may exacerbate AD-like neurodegenerative pathology. We used transgenic (TG) mice with AD-like neurodegeneration to test whether whole-body irradiation with protons (150 MeV; 0.1, 0.5, 1 Gy) accelerates the onset of AD and/or exacerbates synaptic impairments. We measured evoked excitatory synaptic potentials, synaptic plasticity and spontaneous oscillations in hippocampal slices prepared from APP/PSEN1 double TG mice (males only) at 6 and 9 months post-irradiation.
